Single filter-fiber collection efficiency
All models of air filters are based on calculations and assumptions made for single filter-fibers. The first reliable models describing the collection efficiency of single filter fibers were developed in the 50's among others most famously by Irving Langmuir. Most models are only valid for a limited range of boundary conditions, in which they were empirically obtained by fitting with experimental data. This makes it difficult to use them for discussing quantitative experimental data. But there are some fundamental physical relationships in all models which allow a qualitative discussion. In the following section we describe accepted models for diffusive and inertial precipitation on filter-fibers [1] . We are going to use these models as references to discuss the measured data with the resonant single filter-fibers. A solution for the single filter-fiber collection efficiency due to Brownian diffusion was first developed by Langmuir in 1942 [2, 7, 3] 
where β is an model dependent factor and D is the particle diffusion coefficient
with the Boltzmann constant k B and temperature T . The value for β approximately calculated by Langmuir was later improved by a more precise model by Natanson in 1957 [4, 3] . Since then more models have been developed, most of them taking into account the flow field disturbance due to the dense proximity of fibers in an air filter. All models describe the collection efficiency based on the Peclet number P e [5, 6, 7] . It has been shown that Natanson's model is accurate for low Reynolds numbers [5, 3] with
The models for single filter-fiber collection efficiency by inertial impaction are of empirical nature. All of them are based on the Stokes number
where ρ p is the particle mass density, d p the particle diameter, d f the fiber diameter, u the air velocity, ν the air viscosity, and C c the Cunningham factor correcting Stokes' law for small particles (d p < λ, mean free path of air molecules)
The collection efficiency can be described by [8, 1] 
where J is an empirical dimensionless term
Ku is the dimensionless Kuwabara hydrodynamic factor correcting for the flow field distortion caused by neighboring fibers. The factor is based on the fiber volume fraction α in the filter
The total collection efficiency is the sum of the individual collection efficiencies. For a qualitative discussion, the collection efficiencies are simplified to
